FTIR spectroscopy studies on the bioprotective effectiveness of trehalose on human hemoglobin aqueous solutions under 50 Hz electromagnetic field exposure.
The effects of extremely low frequency electromagnetic field on the protein structure of hemoglobin were investigated by means of Fourier transform infrared spectroscopy. Three samples of different hemoglobin aqueous solutions (also in the presence of sucrose and trehalose) were exposed to a 50 Hz electromagnetic field at 1 mT, and FTIR measurements were performed after 3 h of exposure. Quantitative spectral analysis revealed an evident decrease in amide A band intensity for hemoglobin in bidistilled water and sucrose aqueous solutions, but not for hemoglobin in trehalose aqueous solution. In addition a low relative increase of β-sheet in amide I region was detected for hemoglobin in both bidistilled water and sucrose aqueous solutions, whereas no appreciable changes were evidenced in the infrared spectra of hemoglobin in trehalose aqueous solutions. These results led us to conclude that a 50 Hz electromagnetic field can affect the N-H plane bending and C-N stretching vibrations of peptide linkages, suggesting compensatory mechanisms by means of environmental biochemical agents, such as evidenced by a protective effect of trehalose toward a low-frequency electromagnetic field.